Abstract Adolescent depression during pregnancy is associated with increased morbidity for the teen and her infant. This cross-sectional study explored the relationships among the independent histories of alcohol use, drug use, depression, and abuse (physical or sexual) on depression severity in a diverse group of 116 pregnant adolescents (mean age0 16) who attended an urban prenatal clinic. Ever having had an alcoholic drink was a significant predictor of higher depressive scores on Children's Depression Rating ScaleRevised, β03.3 (0.8, 5.7); p<0.05. History of abuse was associated with a significant 4.3-point higher mean depressive score, β04.3 (1.8, 6.7), p<0.001, and remained a statistically significant predictor of more severe depressive symptoms after adjustment for history of alcohol use, history of drug use, and history of depression. This study identified that a history of physical or sexual abuse is a significant factor related to the severity of depressive symptoms in pregnant adolescents, independent of a history of alcohol, drug use, or depression. These findings suggest that an assessment of history of alcohol use, as well as abuse history, may increase the likelihood of identifying adolescents at risk for antenatal depression.
Introduction
In 2009, over 400,000 girls between the ages of 15 and 19 years old gave birth in the USA. While the rate of teenage pregnancies in the USA has declined in the recent years, the rates of depression in pregnant teens remain high with pregnant adolescents having twice the rate of depression as compared with pregnant adults. The implications for the health and well-being of the mother and the infant, as well as to society, are substantial (Schoenback et al. 1984) . Pregnancy during adolescence is associated with late antenatal care and medical problems for the infant, including premature birth and low birth weight. Moreover, prevalence rates of depression are much higher among pregnant adolescents as compared to nonpregnant adolescents (16-44 % vs 5-20 %) (Klein et al. 2009; Kessler 2003; Gavin et al. 2011; Barnet et al. 1996) .
Adolescent pregnancy has been associated with multiple risk factors, including depression, substance use, smoking, and violence (Freitas et al. 2008; DuRant et al. 1996; Simantov et al. 2000) . A case-control study in Brazil, comparing 110 pregnant teens with 110 nonpregnant teens that were recipients of medical assistance through a prenatal program, found that the pregnant teens reported significantly higher levels of previous alcohol, illicit drug and tobacco use, a higher frequency of physical and emotional abuse, and higher levels of depression and anxiety as compared with nonpregnant teens; however, the study did not assess the relative contributions of these variables on depression severity (Freitas et al. 2008) . A prospective study of 1,888 pregnant women (mean age030 years old; 71 % Caucasian) identified factors that were significantly associated with antenatal depressive disorders, including psychosocial stress, chronic medical conditions, ethnicity, young age, and intimate partner violence (sexual and/or physical violence), which was the strongest independent predictor of major depression with an odds ratio of 3.45 (Melville et al. 2010) . A recent 17-year cohort study of 173 pregnant adolescents (53 % Caucasian) reported that the prevalence of elevated depressive symptoms in this group significantly increased throughout the duration of study, from 19.8 to 35.2 %, identifying significant correlates of elevated depressive symptoms, including smoking, welfare receipt, parity, and intimate partner violence (Gavin et al. 2011) . One report suggested that as many as 60 % of pregnant adolescents have a history of physical or sexual abuse (Alan Guttmacher Institute 1994) . Given the implications for such high rates, an examination of the association between abuse history and psychological adjustment within the pregnant adolescent population is warranted (Meyeerson et al. 2002) .
Considering the high rates of depression and morbidity associated with adolescent pregnancy, we undertook this study to examine the correlates of depression severity among a community-based cohort of pregnant adolescents that were diverse in age, race, and income level, an understudied sample. Based on the literature and our clinical impression, we chose to examine the relationship of history of abuse (physical or sexual) and substance use (smoking, alcohol, and/or illicit drugs) on depression severity in pregnant adolescents. We hypothesized that the pregnant adolescents, who reported physical or sexual abuse exposure, would have greater severity of depressive symptoms compared with adolescents who did not endorse these characteristics. Furthermore, we hypothesized that a history of smoking, alcohol use, and illicit drug use would be associated with depression severity. We conducted analyses to examine the relative contributions of these factors.
Methods

Study sample
This cross-sectional study assessed data from 116 pregnant adolescent participants (average age 016 years, range 013-18 years, and mean gestational age 0 20 months), who attended an urban prenatal clinic (with a population of 175,000) at a large hospital that has long been the primary care provider for women and teens in Rhode Island, particularly during pregnancy. Dependence on social services/welfare was reported by 55 % of sample. Participants consented to a screening survey for a study on a depression prevention intervention for pregnant teens. Data were collected between February 2007 and August 2008. All data analyses were conducted using SAS 9.2 (SAS Institute Inc. 2010).
Depression severity was assessed by a trained research assistant using Children's Depression Rating Scale-Revised (CDRS-R), a semistructured interview with adequate psychometrics, which includes 17 symptoms areas used to determine the severity of depression in children up to 12 years of age (Poznanski et al. 1985a ). The CDRS-R has demonstrated high internal consistency (alpha00.85) in cross-sectional samples and good inter-rater reliability (r0 0.92) (Poznanski et al. 1984 (Poznanski et al. , 1985b . A score of 40 or greater suggests the presence of depressive disorder. The CDRS-R and CDRS are derived from the Hamilton Rating Scale for Depression.
A trained research assistant interviewed each participant to obtain demographic and health history information. Screening and assessment interviews were conducted at two different time points, decreasing the likelihood of interviewer bias. History of physical and sexual abuse was assessed with the following questions: "Has a family or household member physically abused you during your lifetime?" "Has someone else physically abused you during your lifetime?" "Has someone forced you to have a sexual experience in your lifetime?" Substance use was assessed with the following items: "Have you ever tried drugs, including marijuana?" "Have you ever had a drink of an alcoholic beverage?" "Do you or have you ever smoked cigarettes?" Previous history of depression was assessed with the question: "Have you ever been diagnosed with depression?"
Results
Analysis of the depression severity for the entire sample revealed that the mean (SD) CDRS-R score was 53.5 (6.5), corresponding to a clinically significant level of depression. Table 1 presents characteristics of the study sample. Table 2 presents mean CDRS-R scores and estimated slopes for CDRS-R, both unadjusted and adjusted for history of abuse, ever tried drugs, ever tried alcohol, and ever diagnosed with depression. Multiple linear regression was used to estimate slopes for CDRS-R scores. Variables selected for multivariable model were associated with CDRS-R in the bivariate analysis with p<00.1. Ever having had an alcoholic drink was a significant predictor of higher depressive scores on CDRS-R, β03.3 (0.8, 5.7); p<0.05. History of abuse was associated with a significant 4.3-point higher mean CDRS-R score in the bivariate analysis, β 04.3 (1.8, 6.7), p <0.001, and remained a statistically significant predictor of more severe depressive symptoms after adjustment for history of alcohol use, history of drug use, and history of depression.
There was a trend towards significance for the relationship between history of using an illicit drug and depression severity, with adolescents who reported prior use, endorsing an increased depression score on the CDRS-R (p00.09).
Discussion
While the relationship between history of abuse and degree of depressive symptoms has been identified previously, this study builds upon this association in assessing the contribution of abuse relative to other correlates on degree of depressive symptoms in a diverse, community-based cohort of pregnant teens. This study identified that a history of alcohol use was a significant predictor of higher depressive scores. Moreover, a history of physical or sexual abuse was also a significant factor related to the severity of depressive symptoms in pregnant adolescents, independent of history of alcohol use, history of drug use, and history of depression. Contrary to what was hypothesized, illicit drug use and smoking history were not a significant correlate of depression severity.
Consistent with previous literature, adolescents reporting a history of either physical or sexual abuse endorsed more depressive symptoms compared with adolescents not reporting such a history. The current finding is unique with respect to identifying this relationship in a younger and more diverse sample of pregnant teens than prior studies. A previous report suggested that as many as 60 % of pregnant adolescents have a history of physical or sexual abuse, and that the experience of abuse has been associated with adolescent pregnancy (Guttmacher Institute 1994; Fergusson et al. 1996) . The finding that adolescents who reported a history of ever having an alcoholic drink endorsed more depressive symptoms is supported by the literature (Martin et al. 1998) . Prepregnancy alcohol use is associated with alcohol use during pregnancy, suggesting the importance of assessing history of alcohol use to identify women at risk for alcohol use during pregnancy, particularly as alcohol and other substance use are typically underreported during pregnancy (Day et al. 1993) . 116 participants completed intake survey prior to randomization; 111 were assessed by CDRS-R for depression severity, and 5 were not assessed due to current treatment/diagnosis with depression With respect to smoking and illicit drug use behaviors, our results indicated no significant contribution to severity of depression. Tobacco and illicit drug use have been implicated in pregnancy and have been shown to contribute to compromised psychological well-being during pregnancy (Marcus 2009) . Potentially, the level of reported substance use in the current sample did not reach the threshold of impairing their emotional health. Moreover, it is possible that the presence of additional factors (e.g., family support) is serving to protect these teens from negative emotional consequences. Alternatively, our sample could have been biased by underreporting previous/current substance use. Assessment of substance use history may be limited by self-report methodology and potential reluctance to disclose, particularly in this vulnerable population. Although our measures have face validity, our measures of substance use have unknown psychometric properties.
The current study has several limitations, including the cross-sectional design and, therefore, inability to infer causality. However, given the temporal association between a history of abuse and current depressive symptoms, it is likely to precede the development of depressive symptomatology. The assessment of alcohol and other substance use was conducted by single question items and not by standardized assessment measures for this particular population. Because the aim of the original study was to examine the efficacy of an intervention to prevent postpartum depression, the assessment of substance use and childhood abuse was not a primary aim. The strengths of this study include the assessment of an ethnically and socioeconomically diverse, community-based cohort, and the use of a reliable and valid measure of the outcome variable.
Identification of risk factors during this already vulnerable time for pregnant adolescents could better inform assessment and prevention efforts. Findings from our study suggest that an assessment of history of alcohol use, as well as abuse history, may increase the likelihood of identifying adolescents at risk for antenatal depression. With regard to prevention of alcohol-exposed pregnancies, the Center for Disease Control has recommended screening and brief intervention to the prenatal care setting (Barry et al. 2009 ). With brief, validated measures readily available, such as the T-ACE (a widely used screening tool for problem alcohol use) (Sokol et al. 1989 ) and the Abuse Assessment Screen (a widely used and recommended screening tool for physical/sexual abuse) (McFarlane et al. 1992) , routine screening during prenatal care may be feasible and of tremendous clinical value for health care providers of pregnant teens. Future research should assess factors that contribute to the onset of a depressive episode among pregnant adolescents and continue assessment during pregnancy.
